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Abstract. The article presents issues of scientific policy, integration in the
European educational and scientific space, results of scientific research and
discussions on the issues of the fifth industrial revolution. The research focuses on
an analysis of perspectives on global technological growth based on the impact of
artificial intelligence. According to the pessimistic forecast, the digital revolution is
already a fact, and its impact on productivity is almost over. On the optimistic side,
futurists argue that technology and innovation have reached inflexion points.
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Introduction

The scale and scope of the technological revolution unfolding before our eyes are
producing economic, social and cultural changes of such phenomenal proportions
that they are almost impossible to predict (Ford 2021). An increasingly dynamic
business environment requires adaptability and innovation. Against this backdrop,
artificial intelligence (Al) is positioned as a promising solution to address these
challenges. With the help of powerful tools like machine learning and neural
networks, Al can revolutionise many sectors of the economy. However, like any
new technology, Al has its risks that must be carefully analysed and addressed
(Molhova and Biolcheva 2023).

In all of these risk areas, perhaps the most critical impact is likely to arise
from a single force: empowerment — in other words, how governments treat their
citizens, how businesses treat their employees, shareholders and customers, or how
superpowers treat smaller countries (Modise 2023). In this sense, the subversive
impact that the Fifth Industrial Revolution (Industry 5.0) will exert on existing
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political, economic, and social models will require empowered actors to realise they
belong to a system of distributed power. This system will successfully function, but
more joint forms of interaction are needed. Al is used as an “opportunity multiplier”
and time saver. It obliges specialists to develop a view of the big picture and not
focus only on the code but on the final product and the specific needs of the users
that are being solved — this is one of the messages that the software sector sends to
young talents (Ford 2021).

This paper attempts to analyse the potential impact of Industry 5.0, fuelled by the
exponential growth of Al, on the economy, business, governments and countries,
society and individuals. For this purpose, key variables were analysed — economy,
ageing, productivity, education and qualification, human labour, and a sense of purpose.

Economy

There are two perspectives on economic growth: “Techno-pessimists” argue
that the critical contribution of the digital revolution is already a fact and that its
impact on productivity is almost over. “Techno-optimists” believe that technology
and innovation have reached inflexion points and will soon unleash a wave of
productivity and higher economic growth (Ford, 2018).

Perhaps the truth is in pragmatic optimism. The fact is the potential deflationary
impact of technology (even when defined as “beneficial deflation”) and how some
of its distributional effects can benefit capital at the expense of labour and reduce
wages (and hence consumption). On the other hand, Industry 5.0 enables many
people to consume more at a lower cost and in a way that often makes consumption
more sustainable and, therefore, more responsible (Todorova et al. 2018).

It is essential to place the potential growth impacts of Industry 5.0 in the context
of current economic trends and other factors that contribute to growth. In the years
before the economic and financial crisis, starting in 2008, the world economy grew
by about 5% per year. At the same rate, global GDP would double every 14 — 15
years, and billions of people would be lifted out of the poverty trap (Schwab 2021).
In the immediate aftermath of the Global Recession (2008 — 2009), expectations
were widely shared that the global economy would return to its previous pattern
of high growth. However, this did not happen. The global economy is “stuck” in
growth rates that are lower than the post-war period (World War II), i.e. about
3 —3.5% per year (Gaspar 2020).

Summers and Krugman dust off a term coined during the Great Depression by Alvin
Hansen — secular stagnation (permanent stagnation), which describes a situation of
persistent demand deficits that cannot be overcome even with near-zero interest rates
(Hansen 1953). The reflection, though disputed by science, is remarkable. In case we
accept the thesis, it means that global GDP growth will decrease more and more. In
an extreme scenario, where annual global GDP growth falls to 2%, it would take 36
years for global GDP to double (Summers 2017; Crugman 2020). There are many
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explanations for today's slower global growth, including capital misallocation, over-
indebtedness, changing demographics, and so on.

Productivity

In recent years, global productivity has plateaued, even as technological
advancements and investments in innovation have surged. This disconnect between
technological progress and productivity growth is a perplexing puzzle of our time,
akin to the unexplained global recession that occurred a few years ago. Productivity
is the most crucial determinant of long-term growth and rising living standards, so
its lack, if it continues through Industry 5.0, will result in less growth and lower
productivity (Schwab 2021).

The disconnect between the expectation of higher productivity from technological
advancements and the reality of stagnant productivity can be attributed to challenges
in measuring inputs and outputs. Industry 5.0 innovations often introduce unique
products and services with higher functionality and quality, but they are delivered in
radically different markets (Gueorguiev and Kostadinova 2021). These products may
have zero marginal cost, be highly competitive due to digital platforms, and lead to
lower prices. Traditional statistical methods may struggle to capture the true value
increase because consumer surplus isn't reflected in sales or profits (Crugman 2020).

The combination of structural factors like over-indebtedness and ageing
populations, along with systemic factors like the rise of platform-based on-demand
economies and the declining importance of marginal costs, necessitates a rethinking
of economic principles. Industry 5.0 offers the potential to boost economic growth
and address some of the world's most pressing challenges. However, it's crucial to
acknowledge and manage the negative impacts that productivity can have, especially
on inequality, employment, and the labour market. Issues such as impacts on
developing economies, employment, labour replacement, examples of occupations
that are the most (telemarketers, tax return preparers, insurance appraisers,
referees, sports referees, court clerks; waiters; real estate brokers, those working in
agriculture, secretaries — except legal and medical; couriers) or the least susceptible
to automation (social workers in mental health and addictions, choreographers,
doctors and surgeons, psychologists, computer systems analysts, anthropologists
and archaeologists, ships engineers and mechanics, sales managers, CEOs) and the
impact on skills is really critical to the development of human capital, which places
the requirement to develop social and creative skills, and in particular — decision-
making in a situation of uncertainty and the development of new ideas.

Impact on education and qualifications

In the near future, low-risk jobs in terms of automation will likely be those that
require social and creative skills, especially decision-making under uncertainty and
innovation. However, this may not last long (Schwab 2021).
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One of the most creative professions —writing —and the emergence of automatically
generated narration — can serve as an example. Sophisticated algorithms can create
meaningful text in any style suitable for a specific audience. The content sounds so
human, according to a New York Times survey, that it is impossible to tell between
two similar works which are written by a human and which are the product of a robot
(Lee 2023). Technology is advancing so quickly that Christian Hammond, co-founder
of Narrative Science (a company specialising in automated text generation), predicts
that by the middle of the third decade of the 21st century, 90% of news stories could
be created by an algorithm, without any human intervention (except for the design
of the algorithm itself, of course). In such a rapidly evolving work environment, the
ability to anticipate future employment trends and the knowledge and skills needed to
adapt becomes increasingly essential for all stakeholders (Manjoo 2018).

The impact of Al on jobs and skills will vary across industries and regions.
A recent survey by the World Economic Forum found that HR directors in major
companies predict a growing demand for complex problem-solving, social skills,
and systems knowledge by 2025. These skills will be more valuable than physical
abilities or content-based skills (WEForum 2023). According to Klaus Schwab,
the next 5 years are a critical period of transition. The overall employment forecast
does not change, but there is a significant increase in unemployment within various
industries and an increase in the required skills in most occupations (cognitive
abilities, skills related to systems, complex problem solving, content-related skills,
resource management skills). While most occupations are expected to see a slight
increase in wages and a better work-life balance, job security is forecast to worsen
in half of the industries surveyed. It is also becoming clear that women and men will
be affected differently, potentially exacerbating gender inequality (Schwab 2021).

In the future, we can expect the emergence of many new professions and job
roles, driven not only by Industry 5.0 and Al but also by demographic changes,
geopolitical shifts, and evolving social and cultural norms. While we can't predict
the exact nature of these new roles, talent will undoubtedly play a crucial role
in driving production (Dunn 2020). As Biolcheva and Sterev (2024) point out, a
significant obstacle to harnessing the full potential of Al is the lack of technological
expertise within organisations. This shortage of skilled labour, rather than a lack of
capital, is more likely to hinder innovation, competitiveness, and growth.

The result could be a labour market that is increasingly divided into low-skilled
(low-paid) and high-skilled (high-paid) segments. Software entrepreneur Martin
Ford calls the entire base of the labour skills pyramid “slumping”, which, in turn,
leads to greater inequality and increasing social tension if we do not prepare for this
process (Ford 2021).

Such pressure forces us to reconsider even the understanding of “high
qualification” in the context of Industry 5.0 and the age of Al. Traditional
definitions of qualified LF rely on having specialised or advanced education and a
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set of specific abilities within a given profession or area of expertise (Atanasova and
Venelinova 2022). Given the increasing rate of change in technology, however, Industry
5.0 requires and places much greater emphasis on the ability of workers to continuously
adapt and learn new skills and approaches in different contexts (Atanasova 2023).

Among the main obstacles to a more decisive approach are, for example,
companies' lack of understanding of the nature of disruptive changes, weak or even
non-existent alignment between LF strategies and the innovation strategy of the
same company, resource constraints and pressure on short-term profitability. As
a result, there is a disparity between the scale of the changes taking place and the
relatively minor actions taken by companies to meet these challenges. Organisations
need a new way of thinking to meet their need for skilled workers and mitigate
undesirable social outcomes (Ford 2018).

The nature of human labour

In his book Free Agent Nation: The Future of Working for Yourself Paperback (2002),
Daniel Pink describes the emergence of a world in which the dominant work model is a
series of contracts between employees and companies rather than permanent relationships.
Technological innovation greatly accelerates this trend. Technological innovation greatly
accelerates this trend. Today, the on-demand economy is fundamentally changing the
relationship between labour and the social structure in which it is embedded. More and
more employers are using the “human cloud” to do their jobs.

Professional activities are broken down into precise tasks and discrete projects,
then "thrown" into a virtual cloud populated by ambitious workers located in
different parts of the globe. This is the new on-demand economy, where labour
providers are no longer employees in the traditional sense but rather independent
contractors who perform specific tasks. As Arun Sundararjan, a professor at NYU's
Stern School of Business, says in a New York Times, we could end up in a future
where a small fraction of LF will be doing all sorts of tasks for generating income
— simultaneously as an Uber driver, Instacard shopper, Airbnb host, and Taskrabbit
helper (Sundararajan 2016).

The benefits for businesses, and especially fast-growing startups, in the digital
economy are clear. Because human cloud platforms classify workers as self-
employed — they are exempt — at least for the time being — from paying minimum
wages, employer taxes and social security. For people who are in the cloud, the
main advantages are the freedom (to work or not) and the unparalleled mobility that
they enjoy because of belonging to the global virtual network. Some independent
workers see this as an ideal combination of a lot of freedom, less stress and greater
job satisfaction (Ion 2020). Although the “human cloud” is in its infancy, there
is already evidence that it is leading to a tacit outsourcing of activity outside of
developed countries ('tacit' because human cloud platforms are not officially listed
on a stock exchange and are not required to disclose their data).
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Is this the start of a new and flexible labour revolution that will empower anyone
connected to the Internet and eliminate the skilled LF shortage?

The rise of the 'precariat,' a class of workers who struggle to make ends meet
by juggling multiple jobs while losing job security and labour rights, is a potential
consequence of the unregulated virtual exploitation enabled by Industry 5.0. This
could lead to significant social unrest and political instability (Deneva et al. 2022).
The development of the 'human cloud' might further accelerate the automation
of human jobs. To avoid these adverse outcomes, we need to develop new forms
of social labour contracts that adapt to the changing nature of work and prevent
exploitation. Failing to do so could lead to a 'dark side' of the future of work,
characterised by fragmentation, isolation, and exclusion (Dunn 2020).

The choice is humanity's. The future depends entirely on policy and institutional
decisions. We need to be aware that strong regulatory pressures are possible, which
could entrench politicians' power and overload a very complex system's adaptive power.

Ageing population

The world population is expected to grow to 9 billion in 2050. This should
increase aggregate demand. This trend is countered by ageing, which is said to
affect wealthy Western European countries mainly. The facts, however, are different.
Birth rates are falling below natural population replacement levels in many regions
of the world — not only in Europe, where the process described begins, but also in
South America and the Caribbean, much of Asia, the Middle East and North Africa,
represented by Lebanon, Morocco and Iran (Crugman 2020).

Ageing is an economic challenge because, unless retirement years are increased
dramatically so that older members of society continue to participate in the
workforce (an economic imperative from which there are many benefits), the
working-age population will decline. The percentage of financially dependent older
adults is increasing. Aging and a smaller number of young people are factors in
reducing purchases of luxury goods such as housing, furniture, cars and household
appliances. Also, fewer people tend to take entrepreneurial risks because older
workers are more likely to preserve the assets they need for a worry-free retirement
rather than start new ventures. This is somewhat balanced by the fact that as people
retire, they begin to draw from accumulated savings, which ultimately lowers the
savings and investment rate (Schwab 2021).

These habits and patterns are likely to change as ageing societies gradually
adapt. Still, the general trend is that an ageing world is doomed to grow more
slowly unless Industry 5.0 sparks a more significant leap in productivity, broadly
defined as the ability to work more efficiently, not with more effort.

Industry 5.0 makes it possible to live longer, healthier and more active lives. We
live in a society where over Y of the children born today in developed economies
are expected to live to be 100 years old (Schwab 2021). Therefore, the concept of
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the working-age population, retirement and individual life planning will have to be
rethought. Failure to raise a discussion on these issues speaks to a lack of adequacy
to actively acknowledge the forces of change.

The importance of a sense of purpose

Another aspect we should not forget is that it is not just about talent and
skills. Technology allows for greater efficiency, which is what most people want.
In addition, however, they want to live with the feeling that they are not just a
cog in some faceless machine but part of something larger — something more
significant than themselves. Even Karl Marx expressed concern that the process of
specialisation would diminish the sense of meaning we all seek to derive from our
work, and Buckminster Fuller warned that the risks of over-specialisation could
exclude demand on a broader bandwidth and thus stop further discoveries of all-
powerful general principles.

In today's complex and hyper-specialised world, finding meaningful work is
becoming a challenge, especially for younger generations who often feel limited
by traditional corporate jobs. As boundaries blur and aspirations evolve, people
seek not just a work-life balance but a harmonious integration of personal and
professional life (Dunn, 2020).

1t's concerning that the future of work may only offer a select few the opportunity
to achieve such fulfilment.

Business and the sources of subversive influences

In addition to changes in growth patterns, the labour market, and the future of
work, which will naturally impact all organisations, there is already evidence that
the technologies that underpin Industry 5.0 significantly affect the way organisations
are run and financed (Sundararajan 2016).

Businesses are facing disruption from various sources, including technological
advancements and innovative competitors. New technologies like energy storage
and 3D printing are reshaping industries and disrupting traditional value chains.
The availability of global digital platforms for research, development, marketing,
and distribution allows nimble competitors to quickly overtake established players
by offering superior products or services (Dunn 2020). Even large traditional
companies can leverage their existing assets to enter new markets and disrupt
established industries. The key is for the business to adapt to these changes and
embrace innovation to remain competitive. (Schwab 2013).

The flood of information that floods us today, the speed of disruptive
developments and the acceleration of innovations are complex phenomena to
understand or predict. In this rapidly changing landscape, one thing is certain - the
leaders must be adaptable and open to learning. They need to continually question
their existing models of success and be prepared to embrace new approaches. The
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ability to work quickly and flexibly will be crucial for navigating the challenges and
opportunities presented by these rapid changes (Schwab 2013).

Conclusion

Industry 5.0 and the accompanying discoveries in artificial intelligence undoubtedly
hint at a huge potential for innovation and development. Automating routine tasks
promises to free man and allow him to indulge in more creative and intellectual pursuits.

It is important to emphasise that considering Industry 5.0 does not mean
that Industry 4.0 (the Fourth Industrial Revolution) is over. Some of the aspects
identified in this paper as opportunities or threats are clearly not attributable to
Industry 5.0 alone.

Innovations and discoveries in artificial intelligence influence specialists'
expectations that Industry 5.0 will expand the strengths of Industry 4.0. As a result,
companies will become even more adaptive and oriented to the future and people.
Another goal is to improve networking and collaboration across the value chain
further, creating a closer relationship between customers, suppliers, and partners.
Many are united around the claim that the development of new technologies will
create new jobs and stimulate economic growth.

At the same time, the opposition claims that the Fifth Industrial Revolution poses
a number of challenges to society and the economy. The ageing of the population,
changes in the labour market, and the need for continuous training and adaptation
to new technologies are just some of them. It is argued that in order to make the
most of the benefits of artificial intelligence and other innovations, one must seek
and achieve a balance between automation and the human factor. This includes
investing in education and skills, developing policies to stimulate innovation, and
creating social networks to support people affected by these changes. Only in this
way can we ensure that the future will be fairer and more prosperous for all.

The changes brought about by Industry 5.0 and artificial intelligence are
inevitable. The question is how we deal with them.

Acknowledgement and Funding

This study is financed by the European Union-NextGenerationEU through the
National Recovery and Resilience Plan of the Republic of Bulgaria, project NeBG-
RRP-2.013-0001-CO1.

REFERENCES

ATANASOVA, C., 2023. Transforming maritime education for a digital
industry. Strategies for Policy in Science & Education-Strategii na
Obrazovatelnata i Nauchnata Politika, vol. 31, no. 6s, pp. 9 — 18,
DOI: 10.53656/str2023-6s-1-mar.

56



The Dual Impact of Artificial Intelligence: Catalyst for Innovation...

ATANASOVA D. & VENELINOVA, N., 2022. Comparative analysis
of decision-making models in national healthcare systems of EU
member-states Change-drivers’ identification contemporary methods
in bioinformatics and biomedicine and their applications. BiolnfoMed
2020. Lecture Notes in Networks and Systems, vol. 374, pp. 3 — 15,
DOI: 10.1007/978-3-030-96638-6 1.

BIOLCHEVA, P. & STEREV, N., 2024. A model for calculating the
indirect added value of Al for business. Strategies for Policy in Science
& Education-Strategii na Obrazovatelnata i Nauchnata Politika, vol. 32,
no. 3s, pp. 9 — 17, DOI: 10.53656/str2024-3s-1-mod.

CRUGMAN, P., 2020 Arguing with Zombies: Economics, politics, and the
fight for a better future. Publisher: W. W. Norton & Company.

DENEVA, A.; HRISTOVA, V.; PAVLOV, D.; BLAZHEVA, V.; KOSTOV,
I.; ANGELOVA, D. & PETROVA, M., 2022. The geographical
location as a limitation for starting entrepreneurial initiatives and career
development. European Journal of Sustainable Development, vol. 11,
no. 3, pp. 124 — 136. DOI: 10.14207/ejsd.2022.v11n3p124.

DUNN, R., 2020. The Changing Labour Landscape. Linkedin. Available at:
https://www.linkedin.com/pulse/changing-labour-landscape-prof-rory-
dunn [viewed 1 July 2024].

FORD, M., 2018. Architects of intelligence: The truth about Al from the
people building it. Publisher Packt Publishing.

FORD, M., 2021. Rule of the robots: How artificial intelligence will
transform everything hardcover. Publisher: Basic Books.

GASPAR, J., 2020. Paul Krugman: Contributions to geography and trade.
Letters in Spatial and Resource Sciences. vol. 13, no. 1, pp. 99 — 115.
DOI:10.1007/s12076-020-00247-0.

GUEORGUIEV, T. & KOSTADINOVA, 1., 2021. ISO Standards do good: A
new perspective on Sustainable Development Goals. Proceedings of the
13th International Joint Conference on Knowledge Discovery, Knowledge
Engineering and Knowledge Management, no. 3, pp. 133 — 137,
DOI: 10.5220/0010658000003064.

HANSEN, A., 1953. 4 guide to Keynes, McGraw Hill; First Edition (1953),
ISBN-10:70070260451, ISBN-13:7978-0070260450.

ION, A., 2020. A perspective on the human cloud industry. Proceedings
of the 7th International Conference. DOIL: 10.2478/9788366675261-026.

LEE, A., 2023. Could the next great author be a robot? We asked (human)
writers. The New York Times. Available at: https:/www.nytimes.
com/2023/03/04/style/pen-america-awards.html [viewed 1 July 2024].

MANIJOO, F., 2018. For two months, I got my news from print newspapers.
Here's what | learned. The New York Times. Available at: https://www.

57



Diana Antonova, Silvia Beloeva, Ana Todorova

nytimes.com/  2018/03/07/technology/two-months-news-newspapers.
html [viewed 1 July 2024].

MODISE, M., 2023. The impacts of employee workplace empowerment,
effective commitment and performance: An organisational systematic
review. [International Journal of Innovative Science and Research
Technology, vol. 8, no. 7, DOI: 10.5281/zenodo.10060841.

MOLHOVA, M. & BIOLCHEVA, P., 2023. Strategies and policies to
support the development of Al technologies in Europe. Strategies for
Policy in Science & Education-Strategii na Obrazovatelnata i Nauchnata
Politika, vol. 31, no. 3s, pp. 69 — 79, DOI: 10.53656/str2023-3s -5-str.

PINK, D., 2002. Free agent nation: The future of working for yourself
paperback. Publisher: Business Plus.

SCHWAB, K., 2021. Stakeholder capitalism: A global economy that works
for progress, people and planet, 1st Edition, Publisher: Wiley.

SUMMERS, L., 2017. The post-widget society: Economic possibilities for
our children, Publisher: Farrar, Straus and Giroux.

SUNDARARAJAN,A.,2016. The sharing economy: The end of employment
and the rise of crowd-based capitalism. Publisher: The MIT Press.

TODOROVA, M., RUSKOVA, S. & KUNEV, S., 2018. Research of
Bulgarian consumers’ reactions to organic foods as a new product. The
6th International Conference Innovation Management, Entrepreneurship
and Sustainability, pp. 1057 - 1070, DOI: 10.18267/pr.2018.dvo.2274.0.

WEForum. 2023. Future of Jobs Report. World Economic Forum. Available
at:  https://www3.weforum.org/docs/WEF_Future of Jobs 2023.pdf
[viewed 1 July 2024].

< Prof. Diana Antonova
ORCID iD: 0000-0002-6060-6974

0< Dr. Silvia Beloeva, Assist. Prof.
ORCID iD: 0009-0008-6847-9923

<] Ana Todorova, PhD student
ORCID iD: 0009-0007-2993-077X
University of Ruse “Angel Kanchev”,
E-mail: dantonova@uni-ruse.bg
sbeloeva@uni-ruse.bg
attodorova@uni-ruse.bg

58



